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REMARKS 

These amendment and remarks are filed in response lo The final rejection mailed July 3, 
2007. For the following reasons, this application should be allowed and the application passed to 
issue. No new matter is introduced by this amendment. The amendments to claims 1, 2, and 6 
are supported throughout the specification, including page 7, lines 10-12. 

Claims 1-6 are pending in this application. Claims 1-6 have been rejected. Claims 1, 2, 
and 6 have been amended in this response. 

Interview Summary 

Applicants greatly appreciate the courtesy of Examiner Chu in granting a personal 
interview with the undersigned on September 1 8, 2007. During the interview, the undersigned 
explained differential scanning- calorimetry, the endothermic amount, the relational expression in 
claim 2, and why the claims were enabled and definite. In addition, the undersigned asserted that 
the claimed invention provides unexpected results and are thus allowable over the cited 
references. The Examiner indicated that further consideration of the arguments would be 
required. 

Objection to the Specification 

The specification is objected to because the equation 90 < Y + 50.5X < 100 is allegedly 
not understood. The Office Action pointed out that when Y and X are at the highest values the 
disclosed relationship is not met. This objection is traversed, and reconsideration and 
withdrawal thereof respectfully requested. 

The Office Action mistakenly asserted that the highest value of Y is 1 .0 J/g. However, 
1,0 J/g is the endothermic amount for only the range of 20 to 45 *C, not the range of 20 to 100 
"C. 'Iliis relationship is clearly described by the equation and would have been readily 
understood by one of skill in this art in light of the teaching in the specification. 
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The equation will be solved for Examples 2 and 3 from Table 1 of the present 
specification to show that it is xmderstandable. 

Example 2: 90 < 12,2 + 50.5(1.65) < 100 

90 < 95,525 < 100 
Examples: 90 < 11.2 + 50.5(1.65) < 100 

90 < 94.525 < 100 

To facilitate understanding of the present invention, further explanation of the disclosure 
is provided. The entire endothermic amount referred to in Table 1 is the endothermic amount of 
the positive electrode current collector of the positive electrode current collector in the range of 
20 to 100 °C, The endothermic amount of the positive electrode current collector in this 
temperature range is solely due to the endothermic amount of the wax component. The 
endothermic amount (J/g) listed in Table 1 is the endothermic amoimt of the wax per 1 g of the 
positive electrode current collector. 

The difference between the endothermic amount in Example 1 and Comparative Example 
1 is based on the difference In the wax content in the positive electrode current collector, which 
is based on the difference in the carbon rod density. 

The endothennic amount at 45 °C or below in Table 1 is the wax endothermic amount in 
the temperature range of 20 to 45 in the entire endothermic amount of wax in the range of 20 
to 100 X. 

Claim Rejections Under 35 KS-C § 112 

Clauns 1-6 were rejected under 35 U.S.C, § 1 12, first paragraph, because the 
specification is allegedly not enabled for the paraffin wax over the entire claimed range of 
molecular weight and carbon rod densities. The Office Action averred that the claimed invention 
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would cause undue experimentalion by one of ordinary skill in this art. This rejection is 
traversed, and reconsideration and withdrawal thereof respectfully requested. 

One of ordinary skill in this art would have recognized thai the full scope of the claims is 
enabled. Measurements of density, and endothermic properties via DSC are well known and are 
common measurement and analysis techniques that are well within the abililies.of one of skill in 
the art. For the Examiner's convenience a printout about the Diamond^^ Differential Scanning 
Calorimeter from the Perkin-Elmer website is attached. The printout establishes that DSC is a 
well-known, well-established analytical technique. Measurements of density, and measurements 
of endothermic properties via DSC are well-known and common measurement and analysis 
techniques tliat are well within the abilities of one of skill in this art. The endothermic amount is 
the amount of thermal energy (Joules) absorbed per gram of sample within the specified 
temperature range. Though the Office Action alleged that the maximum endotheraiic amount is ' 
LO J/g, Table 1 clearly teaches endothermic amounts of 10,2 to 12.2 J/g. 

The Office Action has not ftilfilled the requirements of asserting that the invention is not 
enabled. The PTO has the burden of establishing that the invention is not enabled. However, the 
PTO has improperly shifted the burden to Applicants to prove that the invention is enabled. The 
data in Table 1, shows that positive .electrode current collectors that meet the claim limitations 
have an unexpected improvement in discharge performance. The Office Action appeared to 
assert that the properties of the positive current collectors arc unpredictable. However, such 
unpredictability, rather than supporting the Office Action's assertion of lack of enablement, 
actually supports Applicants' position that the claimed invention is not obvious. 

Claims 2 and 3 were rejected under 35 U.S.C. § 1 12, first paragraph, as failing to comply 
with the enablement requirement because Y and X have different units and, therefore, are not 
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combinablc. lliis rejection is traversed, and reconsideration and withdrawal thereof respectfully 
requested. 

First, there is no requirement that the units in a claimed relationship must be the same. 
Second, Applicants can be their own lexicographer and define claim limitations in any manner 
that would be understood by one of skill in this art. The claimed relational expression is clear 
and definite to one of skill in the art, and the units for Y and X are defined. Contrary to the 
Office Action's assertion, the numerical values of X and Y can be summed and as long as the 
sum of Y and 50.5X fall between 90 and 100, the limitation is met. As shown above, the 
relational expression has been solved for several examples. Further, Applicants have discovered 
that positive electrode current collectors for a manganese dry battery that meet the claimed 
relational expression and the other limitations provide unexpectedly improved discharge 
performance and voltage drop, as explained in the present specification. 

Claims 2 and 3 were rejected under 35 U.S.C § 1 12, first paragraph, as failing to comply 
with the enablement requirement because when Y and X are at the highest values the claimed 
relationship is allegedly not met. This rejection is traversed, and reconsideration and vrithdrawal 
thereof respectfully requested. 

The Office Action mistakenly asserted that the highest value of Y is 1 .0 J/g. However, as 
is clear from the express claim language, 1.0 J/g is the endothermic amount of the paraffin wax 
or microcrystalline wax per 1 g of the positive electrode current collector for only the range of 
20 to 45 *'C, not the range of 20 to 1 00 °C. The relationship described by the equation would be 
readily understood by one of skill in this art in light of the claim considered as a whole. As 
previously explained, 1 .0 J/g is not the highest value of the endothermic amount, and examples 
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have been provided showing that the relational expression can be solved and is satisfied by the 
claimed positive electrode current collectors. 

Claims 1-6 were rejected under 35 U.S.C. § 1 12, second paragraph, as being indefinite 
because the limitation "endothermic amount" is not understood. This rejection is traversed, and 
reconsideration and withdrawal thereof respectfully requested. 

As explained above, differential scanning calorimetry (DSC) is an established analytical 
technique and one of ordinary skill in the art would have readily recognized that "endothermic 
amount" is the amount of thermal energy (Joules) absorbed per 1 g of sample as the sample 
temperature is raised within the specified temperature range. 

The OfJice Action additionally questioned the significance of 1 .0 J/g. The present 
inventors have discovered that positive electrode current collectors with an endothermic amount 
of more than l.O J/g obtained by DSC at 20 to 45 ®C tend to elute more wax from the carbon rod 
at 45 inducing the sealing agent to mell, as explained in the specification in the paragraph 
bridging pages 4 and 5. 45 ^C is significant because it is the temperature at which the 
manganese dry batteries are stored to evaluate high temperature storage. 

Applicants submit that the claims fully comport with the requirements of 35 U.S.C, § 

112. 

Ciaim Rejections Under 35 US.a§ 103 
Claims 1 and 4-6 were rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Nobuakl (JP 3-297063) in view of Nagasawa et ai. (U.S. Pat. No. 4,1 57,3 1 7). This rejection is 
traversed, and reconsideration and withdrawal thereof respectfully requested. 

The Office Action asserted that Nobuaki discloses impregnating a carbon rod in a 
manganese dry cell with a hydrocarbon having a molecular weight of 300 to 500. The Office 
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Action acknowledged that Nobuaki does not teach the density of the carbon rod. The Office 
Action alleged that Nagasawa et al. disclose that a carbon rod having a density within the 
claimed range provides sufficient strength and allows gases to escape, thus preventing cracking. 
The Office Action considered the claimed endothermic amounts to be an intrinsic properly of the 
paraffin wax having a molecular weight of 300 to 500. The Office Action further advised 
Applicants to prove all of the different combinations of the prior axt.carbon rod density and 
waxes would not provide an endothermic amount of less than 1 .0 J/g, 

Nobuaki and Nagasawa el al., whether taken alone or in combination, do not suggest the 
claimed positive electrode current collector. The PTO's apparent attempt to place the burden of 
disproving all the prior art examples on Applicants is improper . If the PTO maintains this 
position. Applicants request the PTO point out on what basis such a requirement can be made. 
Table 1 of the present specification proves that waxes having the claimed molecular weight and 
carbon rods with the claimed density do not inherently produce positive electrode current 
collectors with the claimed endothermic amount. 

It is not necessary, when rebutting an obviousness rejection, to prove thai all the prior art 
examples do not possess the claimed property. Rather, the PTO has the burden of establishing a 
prima facie case of obviousness, and if the Office Action does $o, then Applicants have the 
burden of rebutting the conclusion of obviousness. Applicants do not have the burden of proving 
all the prior art examples do not possess the claimed property. The citation or In re Bes( in ihc 
Office Action does not support the Office Action's assenion that Applicants can be required to 
disprove all the prior art examples. There is no suggestion in the teachings of In re Best that 
Applicants can be required to disprove all prior art examples. As shown in Table U the 
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endothcrmic amount is not an inherent property, and the data in the present specification 
effectively rebuts the Office Action's assertion of prima facie obviousness. 

Ehiring examination, claims are to be considered as a vv^hole, and when all the limitations 
of the present claims are considered as a whole, the claimed positive electrode current collector 
would not have been obvious. In particular, the cited references do not suggest the unexpected 
improvement in discharge performance provided by positive electrode current collectors of the 
present invention, as illustrated in Table 1 . As amended, the present claims exclude the high 
density carbon rod of Example 1 . The claimed invention provides the unexpected results of 
excellent sealing performance and discharge performance of the batteries comprising positive 
electrode current collectors using low density carbon rods. 

Obviousness can be established only by combining or modifying the teachings of the 
prior ait to produce the claimed invention where there is some teaching, suggestion, or 
motivation to do so found either in the references themselves or in the knowledge generally 
available to one of ordinary skill in the art. In re Kotzah, 217 F.3d 1365, 1370 55 USPQ2d 1313» 
1317(Fed.Cir.2000);/«w Jowej, 958F.2d347,21 USPQ2d 1941 (Fed. Cir. 1992); InreFine. 
F.2d 1071, 5 USPQ2d 1596 (Fed. Cir. 1988). There is no suggestion in Nobuaki and Nagasawa 
et al. to substitute a wax wherein an endothermic amount of the paraffin wax or the 
microcrystalline wax per 1 g of said positive electrode current collector obtained by differential 
scanning calorimetry at 20 to 45"C is not more than 1.0 J/g, and a carbon rod having a density of 
1.55 to 1.65 g/cm^ into the current collector of Nobuaki, as required by claims 1, 2, and 6, nor 
does common sense dictate the Office Action-asserted moditication. The PTO has not provided 
any evidence that there would be any obvious benefit in making the asserted modiilcation of 
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Nobuaki et al. See KSR Int 7 Co. v. Tele/lex^ Inc., 500 U.S. . (No. 04-1350, April 30, 2007) 

at 20. 

The only teaching of a positive current collector with the claimed wax and carbon rod 
density is Ibund in Applicants' disclosure. However, the teaching or suggestion to make a 
claimed combination and the reasonable expectation of success must both be found in the prior 
art, and not based on applicant's disclosure. In re VaecK 947 F.2d 488, 20 USPQ2d 1438 (Fed. 
Cir. 1991). The PTO has apparently relied on improper hindsight reasoning in reaching the 
conclusion of obviousness. 

The dependent claims are allowable for at least the same reasons as the respective 
independent claims from which they depend, and further distinguish the claimed positive 
electrode current collector. 

In view of the above remarks. Applicants submit that this case should be allowed and 
passed to issue. If there are any questions regarding this response or the application in general, a 
telephone call to the undersigned would be appreciated to expedite the prosecution of the 
application. 
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To the extent necessary, a petition for an extension of time under 37 C.F.R» § 1 .136 is 
hereby made. Please charge any shortage in fees due in connection with the fihng of this paper, 
including extension of time fees, to Deposit Account 500417 and please credit any excess fees to 
such deposit account. 



Respectfully submitted. 



McDERMOTT WILL & EMERY LLP 




Bernard P. Codd 
Registration No. 46,429 



600 13'*^ Street, N,W. 
Washington, DC 20005-3096 
Phone: 202.756.8000 BPC:MWE 
Facsimile: 202.756.8087 
Date: October 3, 2007 



Please recognize our Customer No, 20277 
as our correspondence address. 
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Materials Characterization 

- Differential Scanning Calorimetry - 



Difterenrlal Scannini; Calorimetry (DSC) 
Glass Transition Temperature 
Melting Point Determination 

Therm omechanica l Analysis (TMAl 

The rmogravim ct ric An aly sis (TGA'^ 

Dynamic Mechanical Analysis 

MicroldeatatiQQ 

Cont acl ReSi5IflJ]lfiSLM6Ai5UC£ni£D^ 

i-ourier Transform Infrar^d.Secutroscopy 
CFTIR) 

linergy Dispersiv e SpccLrOiiCo pv (HOS\ 



Tbe_^kin-Elmer P yris-1 D ifferential Scanning 
Calorimeter (DSC) measures the amount of energy 
(heat) absorbed or released by a sample as it is 
heated, cooled, or held at a constant tt:mperature. 
Typical applications include determination of 
melting point temperature and the heal of melting: 
measurement of the glass transition temperature; 
curing and crystallization studies; and 
identification of phase transformations. 

The temperature range of the DSC Pyris-I is - 
170°Cto730*'C. 



Hig-hfcrform^ince Lii 



Tornatography 
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DiStmond Differential Scanning Calorimeter (DSC) 




high sensitivity thermal analysis 



l> 



PerkinF p^<^ r' 

precisely. 
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unique capabilities ensure 

clear identification 



when you can't afford to miss something in your 
DSC analyses, you meed the Diamond DSC [Differential 
Scanning Calorimeter). Missing imporlanl information 
can make u big difference to your organization's 
success. It can load lo product faihires, additional 
manufacturing expense and wasted time. With the 
Perkin£lmer-exclusive powei^compensation technique, 
you will be confident to achieve fast, accurate, 
reproducible results. 

PerkinElmer, the leader in high sensllivicy thormai 
aniilysis instrumentation, pioneered the proven power- 
compenaalion approach to DSC nearly 40 years ago. 
TWo small, low-mass furnaces heat and coo) rapidly, 
providing better resolution and higher sensitivity, 
enabling detection of transitions thet are missed in 
conventional DSC systems. And, since the design 
measures heat flow (energy), you get direct results 
In-stead of having lo derive ihcm from a temperature 
difference (delta T) calculation as in other DSC's. 



What does DSC measure? 

DSC measurers the amount of energy (heat) absorbed 
or released by a sample as it ib heated, cooled or held al 
constant temperature. DSC also performs precise 
temperature measurements. 

— 

QUICK GLANCE 

• HyperDSC^*" tor unmatchod aensltlvlty 

• Low^made furnaces for r^uced analysis 
timO and high throughput 

• Superior signal resolution so you don't 
ml39 transitions 

• Closed-'loop operation for true 
isothermal meaouremonts 

• Unsurpassed c^iortmotry for accurate 
speoifio h&at analysis 

V J 



The power-compensation principle 

With power-compensetlon DSG» the sample and the r^fenence material are placed In independent tumaces. When the 
temperature rises or falls in the sample material, power (energy) Is applied to or removed from the caiorlnneter to compensate 
for the sample energy. As a result, the system is maintained at a "thermal null" state at aK times. The amount of power 
required to maintain system equlllbrtuin is directly proportional to the energy changes occurring in the sample. No complex 
heat-flux equations are neceseary with a power-compensation DSC because the system directly measures energy flow to 
and finom the sample. 
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HyperDSC - a breakthrough methQd 

The PerkinElmer-cxclusive HyperDSC method delivers 
unparalleled sensilivity and new insightB into materials 
processes thai uaunol be obtained with existing USC 
methods. By providing samplo information within 
seconds, HyperDSC significantly increases throughput 
in the polymer and pharmaceutical industries. 

The HyperDSC method is only possible with the 
power-compensation Diamond DSC becdtifie it allows 
measurements with controlled scanning rates ftom 0.01 *C 
to 500 «C/minule, Unlike other DSC methods, HyperDSC: 
offers true materials analysis while either eliminating 
or reducing changes such as re-cry9lalli2tation, melting, 
and decompositionr which may be induced when 
Utilizing slow scanning. 

Fastest heating and oooling rates 

Unlike conventional DSC systems utilizing large 
furnaces that are 30 grams or more, the Diamcnd DSC 
sy$tem features two small 1-gram furnaces. This design 
enables the system to achieve the fastest heating and 
cooling rates in the industry - up to 500 °C/min. 
Faster heating and cooling rates translate into higher 
sensilivily and QxrOughptXt. Small furnaces also 
deliver better temperature conlruL providing linearity 
for better results. 

Heating and cooling flexibility allows the Diamond 
DSC to more accurately mimic production conditions, 
fucililating process and property optimization, 
saving time and reducing production problems. 



Better resolution means you see more. 

Resolution refers to the ability of the DSC to separate 
or resolve closely occurring thermal transitions. In 
thermal analysis, small differences can have a huge 
impact on your success. Ensuring access to all the 
information is critical to researchers in both tha 
pharmacexitical and polymer industries. In pharmaceutical 
labs, researchers need to ensure that there are no 
unknown transitions, which could not only cause 
undesirahla outcomes, but may potentially limit patent 
protection, in polymer work, a small sliouldcr peak 
that goes undetected can produce unwauied physical 
ipropertios, resulting in product failure. Due to the low- 
mass furnace design of the Diamond DSC, the signal 
returns to baseline faster, providing outstanding resolution. 
The Diamond DSC delivers industry-leading 
performance to ensure all tvansitions are identified. 

Higher sensitivity 

Power-compensation yields higher sensitivity, which 
is the ability of a DSC to delect a weak transition from 
the background noise. You can even delect phase 
transitions of low. energy, such as in biological or liquid 
crystalline samples. The Diamond DSC has thft capability 
to analyze small amounts of material if sample availability 
is limited. Because Ihe Signal id directly proportional 
to the haating rate, Ihe additional capability of fast 
scanning (HyperDSC) increases sensitivity. 



Size matters 

Heat-IIux systems use one large furnace that is between 
30 and 200 grams while the Diamond DSC system feature© 
two 1-gram furnaces. This size difference results In 
faster heating and cooling r^itds and allows direct heat 
flow determination, eliminating ttie need for 
corn pi ax mathematics. 



Cgnvention^l DSC fumaCd 




Diainand DSC furnace 
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unique capabilrties ensure 

clear identifieation (oontmued) 



True isothermal measurements 

Power-compensation DSC Improves analysis of 
isothermal crystallization processes and curing reaclions. 
By comparison, a conventional DSC performs these 
measurernenls only with limitations, since the temper- 
eturg is not kept constant. During crystallization, 
the temperature can easily change, which influences 
the data obtained and rosults of any kinetic studies. 
The Uiflmond DSC maintains ihe temperature difference 
at zero and thereby ensures liigh quality results. 



Cover design maximizes system 
baseline stability 

The Diamond DSC system includes a unique cover 
design that io^proves both ease-of-use and performanco. 
An innovative rotalln|$ tjaitiplc head cover effortlessly 
(ilidef^ in and out of position. The cover la in constant, 
contact with the fxirnane block, reducing equilibrium 
times and ensuring baseline stability- 




High calonmetrlc accuracy 

The power^compensation principle determines the 
most accurate calorimetric datu of all available DSC's. 
The PerkinEimer power^compensation DSC is the 
benchmork for direct quantitative measurement of 
specific heat In a wide variety of matBrials. With a 
conventional DSC, the results vary with the samplw 
preparation and instrument operating conditions 
such as contact with the sensor. 

With the Diamond DSC you minimize the risk of wrong or 
inaccurate determination - the inlluence of inconsistent 
sample preparation on the results is negligible. You 
know the generated data is correct and feel secure 
using it as a basis for your decisions. 



High pressure DSC 

Designed for convenient operation with a standard 
DSC, the optional DSC High Pressure Coll extends the 
capabilities of the unique powor-compensBliun Ditimond 
DSC design to elevated pressure measuTements. While 
moat DSC experiments are performed at atmospheric 
pressure, there are some applications that muaX be 
carried out at elevated presRure and the DSC High 
Pressure Cell allows for such applications. 

Typical applications Include: 

• Oxidation testing of oils, fats, foods and plastics 

• Curing and crosslinking reactions 

• Suppression of volatiles veporization 

• Analysis of pressure dependent chemical reactions 



RoTating aampls h^ad cover. 
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accessories provide limitless 

flexibility 



The Diamond DlSC accommodates a wide range of 
accessories inchiding an Autosampler, automatic gas 
controJ and switching accesfiories, several cooling 
devices and the widest variety of sample pans. 

Autosampler 

The Diamond DSC Autosampler allows automated DSC 
tesLing of multiple samples without operator intervention. 
Whether running many samples using ' traditional" 
scanning rates, or very fast HyperDSC methods on 
many different sample^, the Diamond D5C Autosampler 
finds if^e in a wide range of Idboralory setlings. 

The Diamond DSC Autosampler uses a pneumatic 
sample arm with refined electronics for precise position 
control. A unique carousel hold? multiple sample 
capsules and is designed to allow convenient addition 
and removal of sample matflrials hfiforo. during or 
after measurement. An integral enclosure isolates the 
Autosampler from mechanical interference and 
contaminants. This third-generation Autosampler 
design, used in laboratories throughout the world, 
provides the reliability you expect whan performing 
unattended operation. 

Convenience and ease-of-use are also important consid- 
erations when aulomaling thermal analysis experiments. 
The Diamond DSC Autosampler utilizes the benchmark 
Pyris'^''^ software for experiment set up, control of 
sample exchanges, and programmed data analysis at the 
conclusion of an experiment. The "PlayList", a standard 
feature of Pyrls software, is used lo operate the Diamond 
DSC Autosampler. With Qlis software, a list of samples 
Can be automatically loaded/unloaded, run and the 
results analyzed and printed. Complete sample lists and 
their methods can be saved and conveniently recalled 
and modified later for re-use. New samples or emergency 
"rush" samples can be odded at any lime, offering the 
ultimate in flexibility. 



The Diamond DSC Autosampler and Pyris software 
do more than increase sample throughput and run your 
Diamond DSC continuously. They make running 
thermal analysis faster and easier for operators al all 
levels of experience, while providing accurate and 
reproducible results. 

Enhanced cooling capabilities 

A variety of cooling options are uvailable for the 
Diamond USC. including liquid circulation, a 
refrigerated cooling system and an automated liquid 
nitrogen cooling acceseory. allowing experiments that 
require subambient analysis temperatures or fast 
controlled cooling steps. 

Sample pans 

A wide assortment ors>ample puns arc available 
from PerkinElmer to address the range of iherma) 
analysis applications^ You can choose from different 
pan materials (aluminum, gold, platinum, graphite, 
aluminum oxide, copper, silver, stainless steel), 
capacities (a few pL to 50yL) and pressure ratings 
(ambient to 150 atmosphere] to optimize your analysis. 



44-posrtion Diamond DSO Autoaampler. 
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Pyris software Improves Jab pfOClUCtivity 



Pyris aoftware is the benchmark application for thermal 
analysis. In combination with tb© Microsoft Windows" 
operating system, it provides new ftinctionality 
essciuial for productive operation of a)J thermal 
analysis techniques. Whether in a totally automated 
research laboratory, an automated QA/QC lab, or a stand- 
alone instrument, you can be sure that the proven Pyris 
software meets your operating rGquircmonts. 

Report Manager 

The Pyris Report Manager gives you the capability of 
exporting a Pyris data file lo ft documonl In Microsoft* 
Word or HTML (Hypertext Ma^^kup Language) format. 
The software provides user control of the report and of the 
content of the report. This report template can be re-used 
to conveniently facilitate the creation of new reports. 

Calibration Wizard 

The integrated Calibration Wizard offers two levels 
of calibration control. E-Z Gal. based on predefined 
conditions, allows fast calibration with minimal user 
interaction'. If greater flexibility or accuracy is required, 
Advanced Cal provides the ability lo calibrate using 
multiple temperature and heat flow standards, enabling 
the calibration to bo customized for tho temperature 
range of interest. Advanced Cal provider an algorithm 
whjch allowA the use of a certified wSapphire standard 
in accordance with ASTM to calibrate heat flow. 
In addition to offering two levels of control, the 
Calibration Wizard utilizes Autotune for automatic 
baseline optimization. 

Valet 

The convenient Valet feature allows creation of pre-set 

start-up and shut-down events. For example, valet can 
be used to Butomaiic<»Uy condition and equilibrate th a 
Diamond DSC prior to running experiments, or il can 
be used to automatically shut down the system after 
completion of runs. 



Pyris Enhanced Security for 
regulatory compliance 

Pyris enhanced Security, an add-on to Pyris software, 
helps users \t\ both research and quality control lo 
comply with stringent data seciirity requirements, 
including the 21 CFH Part 11 mandates of the U.S. l''ond 
and Drug Administration. 

With Pyris Enhanced KSecurity, users in regulated 
industries will be confident in their ability lo provide 
the whole story about the generation of data frnm their 
ihermal analyzers. It provides all of the required 21 Ci'li 
Part 11 technical compliance features to ensure that 
data integrily is always maintained: 

• User Level Management & Security 

• File Protection 

• Audit TVails 



• Electronic Signatures 



'^ik.iiitU'i 



3 



Audit Trail reoords en sfgni^tcant svanta pertalnlno to data 
a<ld e/Stem changes which are displayed in a viewer. 
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StepScan DSC 

StepScan DSC i8 a modulated temperature DSC technique 
that operates in conjimction with power-compensation 
DSC. The approach npplie6 ^ series of $hDrt interval- 
heating and isotherm ai-ho]d steps to cover Ihe 
lemperature range of interest. This approach requires 
a DSC with very fast responsiveness to achieve short- 
interval linear heating and isothermal steps. The use 
of the ultra- low mass furnaces (1 g) with the power- 
compensation DSC ensures the lustesl response time 
of any DSC instrument. StepScan DSC offers many 
advantages over convantional DSC and other MTDSC 
heat-flux OSC approaches: 

• Straightforward — pure linear-heating ramps and 
isothermal steps 

• No sine waves and possibilities of distortions and 
other experimental artifacts 

• No mailiemalical deconvolulion (Fourier transforms) 
required with associated complexities 

• Highly quantitative 

• Eliminates need to perform heat-cool-reheat experiments 

• Greatly helps in data interpretation since reversible 
and irreversible effects arc separated out 

• Provides clearer identification of the glass transition 
event (TgJ 

• Yields more accurate heat-cdpacity results since 
Cp measurements are generated over short-interval 
temperature segments 



0 022/027 
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StepScan: A Pure Approach to 
MTD50 Applications 

Wrth the StepSoan DSC approach, rwo signals are 
obtained. Thermodynamic Cp signal nepresents the 
fQvoi^ibie aspects of the material, while ttie Iso K 
signal reflects the irreversible nature of the sample 
during heating. The following basic equation mathe- 
matically describes thd StepScan DSC approach: 

Heat Flow Cp(dT/dt] 4- f(r.t} 

In this equation, Cp is the sample's heat capacity, 
dT/dt is the applied heating rate and f(T,t) ia me 
Kinetic response. The first Cp temt represents 
the reversible aspects of the sample and the power- 
compensation DSC applies a pursly linear heating 
ramp for the best results rather than a sine wave where 
the first Item is continuously varying. When the sample 
IS held under isothenmal conditions, mo heating rate 
becomes 0 and ihe sample's heat flow is purely 
described by the Kinatic term. 

Because the sample is either linearly heated or held 
Isothermaily (true isothemnal), the StepScan DSC 
approach is straightfonvard and provides the purest 
and fastest approach to MTDSC measurements. 




StepScan OSO AeauliB for PST. 
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HyperDSC significantly increases 

sensitivity and tiiroughput 



HyperDSC In pharmaceuticals 



HyperDSC simplifies identification 
of the glass transition in 
amorphous materials 

There has been great fnterest over the years In the study 
of the Glass Transition (Tg) of amorphous lactose. Lactose 
i$ a very important excipient for pharmaceuticals and 
19 used widely as a dUuent in the formulation of tablets. 
A spray-dried lactosa that approached 100% amcrphoud 
content as d^tertnlned by solution calorifnetry was 
analyzed with the Diamond DSC, Data were collected with 
conventional scanning rates of 20 and 100 *C/mln, and 
the HyperDSC data ara collected at the ecanning rotes of 
2S0, 400, and 500 "C/min. A!l the scans were perfomried 
on the same analyzer. The Tg of lactose Is normally saon 
in the temperature rang© of 100-120 *C and is difficult 
to identify using conventional DSC scanning rates. 
HyperDSC increases the sensitivity ar^d showa the transition 
clearly. The Tg found with HyperDSC was in the tempera- 
tyre range of 60-1 00 "C, This lower Tg temparatufe Is 
believed to be caused by the plastlzatlon of the lactose 
by water, which is not lost during the fast scan. After the 
glass transition, an exotherm associated vi^th ire>-crystat- 
lizatlon Is observed, and this is followed by two melting 



events. The two peaks are associated with the two forms 
of lactose that re-crystallize from the post Tg materia). 
The first peak is the melting ot anhydfoue a lactose, and 
the second peak is associated with 0 lactose. 

Note; Acknowledgement to Paul Gabbott, Paul Clarke, 
Tim Mann, Paul Royall and Sukhraj Shergill for their 
initiative and wori< In this flekJ of application. 




AnalyalB of amorphous lactose at HyperDSC and 
conventional D50 scanning i^ates. 



HyperDSC In pharmaceuticals 



HyperbSO as a screening tool | 'I 

An unfounded concern using HyperDSC is the loss of 

resolution. This example shows the run of Ootrtgcontane- 

with 250 *C/mln and the second derivative, a very valuable - , 

tool for the use of HyperDSC — It clearly shows several 

transitions which are not resolved in the high scanning ' 

rate heat flow curve. The Information can be generated In 

less than two minutes and helps in the selection of 

samples which may provide additional Information ai 

lower scan rates. 

Heat flow of Dotriaoontane. acanned with 2S0 'C/min. 
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HyperDSC in polymers 



HyperDSC helps mimic 
process conditions 

TTie plastics industry has a high Interest In having a clear 
understanding of how materials behave under proeees 

condrtions. In injection rnolding, blow-molding and 
exta;3lon processes, high cooling and heating rates play 
the dominant role. Product development requires tafc>-$caie 
experimenta in which these condrtions can be simulated. 
HyperDSC provides that additional Information that you 
dont capture with standard OSC. in addition, high heating 
and cooling rates minimize noise, thereby enabling highly 
quantitative nneaeuroments. 

The anaiyaie of a PET eample demonstrates the influence 
of the scanning rate on the results. 

The slow heating at 10 *C/min after cooling the PET at 
1 00 °C/mjn shows axienslva cold crystallisation followed 
by a melting of the fonned crystals (dashed hne). This 
heating run performed at 10 "C/min is definitely not 
representative of the thermal history (blue Una) In which 
no crystallization avani occgra. Heating at lOO "CAnin (red 
curve) after cooling at 100 °C/min shows hardly any cold 
crystaiifzation on the time scale of the experiment. With 



an increasing heating rate, rscrystaliization is suppressed 
and the resulting heating curve rellecta the charac^erisdc 
of the material at room temperature obtained by a 
fast cooling. 

Moi«: Acknowledgement to Vincent Mathot, ThUs Pljpers. 
Efic van der Vegto, D3M Research, The Netherlands for their 

IniliativB and work in this appllcBtion field. 




\ I i —> 1 I 

T,z r vt ixtk :ut 



PET AnBlyala by HyparDSC^ No Qold gryBtaBlzatlon clunng 
fast scanning. 



HyperDSC In polym&r^ 



HyperDSC rapidly characterizes 
materials with weak transitions 

Conventional DSC anafysis often does not provide the high 
sensitivity requlrsd for tha determtnatlon of weak gla$$ 
transitions in highly, crystalline matertals or filled polymers. 
Techniques such as dynamic mechanical analysis (DMA) or 
modulated temperature DSC are often used to analyze the 
transition temperature in these cases. Unfortunately, both 
approaches are very time consuming and may roquim highly 
experienced leehniclans or scienCiata to nm and analyze the 
data. HyperDSC provides a way to use DSC analysis for these 
applications, simplifying the experimental method and analysis 
of data. This example shows the measurement of an epoxy 
which Is highly tilled with glass fiber ahalyzed with a HyperDSC 
method (scanning rate of 250 'C/mIn). The Increased sensitivity 
with HyperDSC provides an unambiguous glass transition event 



in less than one minute as shown hera. To demonsvate the 
reproduoibaity of the Diamond DSC in the HyperDSC mode, 
a second sample was analyzed. The results show a nearly 
identical cun/e for both sample runs. 




Glass rransitipn in a rigniy-riiied opo*<y aneiyi^d Oy Hyp«rosc. 
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power-compensation technique yields 

confidence-building results 



High sensitivity 


Effective competitive analysis requires 
high reeoiutlon and sensitivity 






Liquid crystalling. materials can exhibit a wide range of liquid 
crystalline phases with varying degrees of molecular order. 
These changes can be seen by DSC studies but the 
energies involved in tnese transrtions can be very small, 
making their identification difficult. In the past, most Of these 
small energy transitions have been Identified by optical 
microscopy alone. In this example, we show that it is 
possible to see these small energy transitions plainly with 
the Diamond DSC. 


; 


, : 

* 1 „ .^^^ ; 




If the DSC trace Is zoomed Into the area of 80-95 ^C, it Is 
possible to identify some small endothermic events that 
occur In this range. The energies involved in these transitions 
are very small (0.024J/g) and demonstrate the e^aremely 
high sensitivity of the Diamond DSC. 


1 






Uiquid crystal pi^we Cfnan©e iwsinone. 





Proof of pei*formonce 



Oftentimes, InstrLiment companies 
provide specifications as to sensitivity 
and resolution without describing 
how they were generated 

The use of 4, 4' azoxyanlsole has been recommended as 
both a resolution and sensitivity standard for assessing 
DSC performance by the Netherlands Society for Thermal 
Analysis (TAWN). This substanca has two closieiy occgrrlng 
andothemf»lc transitions at 1 1 7 °C and 1 34 *C. The n&solu- 
tion of the DSC instrument can be defined as how well the 
heat flow response returns to a linear baseline In the region 
between the two transitions when the sample (5 mg) Is 
heated at a rate of 20 ''C/mIn using a nitrogen purge gas. 
The better the resolution of the Instrument, the better the 
heat flow response returns to the Daseline. An Instrumani 
with a high inherent resolution such as the Diamond DSC 
will yield a linear heat flow response between the two 
ti^nsitions and e better return to the baseline. 



The resolution index, or R value, can be used to compare 
DSC perforrnance. This ie done by taking the heat flow 
value at the minimum point between the hvo pea)<8 and 
then dividing this tiy the value of the heat flow at the 
smaller peak maximum. 




DSC reeutta on azoxyBnlBole test. 



> > > 
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Diamond DSC 

specifications 



DSC Type 


pQwor-cdmpdnsfitron temperatgrg null principle. M^s^ures iempdraturd 
and ertefgy directJy, rather ihan differential temperature (DT). 


DSC Cell 


Independent dual furnaces constructed of platinum -iridium alloy with independent 
platinum resistance hoatdrs and t^mperatui^ sansore with furnaca rna&a lass than 19. 


Temperature sensors 


Distributed, Platinum Resistance Thermomet&rs for best linearlty. 


Atmosphere 


StQtic or dynamic, Including nitrogen, argon, helium, carbon dioxide, air, oxygen or 
other inert or active gases, over full temperature range. Oxygen can be used up to 
730 'C which allows easy cleaning. 


Temperature 


Rwge 

Accuracy / Precision 


-170 •CtoT^OX 
*0.1 X/*0-01 *C 


Calorimetry 


Accuracy / Predelon 
Sensitivity 
Dynamic Ran^a 


<±1%/<±0.1% 

o.z mw 

O.Z mW to BOO mW 


Signal Response 


(1 mg Indium, 10 "C/min, nitrogen purge) 

Peak Height 7.44 mW * 0.1 5 mW 

Width at half height 0-42 ± 0.10 

H/W Ratio 1 73 mW/"C jc 1 mW/"C 


isothermal Drift (10 mln) 


-150 "C/IOO^C 


<15mW/<10mW 


Scanning Rates 


Heating/Cooling 


0.01 "c to 600 "C/rhln 


Temperature Overshoot 


100 'C/mln 


< 0.1 *c 


Controlled Coollne 


Ambient Cooiant * nitro^an purge 
Liquid Coolant - helium purge 


10"C/mln to 50 "C 
20 "C/min to 65 
50 "C/mintolOO "C 
100 *C/min to 170 *C 

iO*C/min to -170 'C 
50 -C/min to -165 'C 
100''C/minto-135''C 
200 ^C/mn to -85 "C 
300 "C/min to -80 *C 
400"C/mintO'10"C 


Cooling Times 


Ambient Cooiant 
Liquid Coolant 


725 to 1 00 *C (under 4 minutes) 
200 *C to -150 "C (under 2 minutes) 




ice Water 
Circulating Liquid 
Refrtgerator (intracooler) 
Automatic Liquid N, (CryoFill) 


2§ 'C to 730 'C 
-10 "C to 730 -C 
-70 "C to 730 'C 
'170 *C toSOO'C 


Autofiampler 


The Dianrrond DSC Autosampler can njn up to 44 sample positions 
unattended, it has the ability to be customized through F^yrts Player to 
meet your analysis needs and increase productivity. 


High Pressure Cell 


Extends the capabilities of the power-corn pensaUon Diamond DSC 
design to elevated pressure measuremants. Pressure range i6 up to 
42 bar (600 psi). 


Quality AQfiurance 


Developed undor ISO 9001 


Dimensions (HxWxD) 


34 X 40 X 67 crn (14 x 16 x 27 In) 


Weight 


20 Kg (44 lbs) 


Power Requirements 


100-240 Volt, 50/60 Hz 
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thermal analysis SOlUtiOITIS 

for material property analysis 



PerkinElmer is the leader in high sensitivicy thermal 
analysis instrumentaUon, providing you the confidence 
io achieve fast, accurate, reproducible results. 

Oiffarantial Scanning Calorimetry (DSC) 

DSC moasures the amount of <3nergy absorbed or 
released by a sample as it is heated, cooled or held at a 
constant temperature. This technique is used for 
polymer and pharmaceutical applications. ParkinElmftr 
offers the best of both worlds — the Ulemond for 
highest resolution and sensitivity, and Ihe Sapphire 
OSC and l->yris 6 DSC for ease-ol-use and robustness. 

Thermogravimetric Analysis (TGA) 

TGA measures the change in weight of a sample as It 
is heated, cooled Or held ul a constant temperature. The 
PcrkinHlmer Pyria TGA insLruments provide robustnesA 
and reliability fur quality control and tha answers 
researchers need to solve oven the toughest problems. 

Thermogravimetric/Oifferentlal 
Thermal Analysis (TG/DTA) 

TG/D TA is a simultaneous lechnique that determines 
the weight change of a sample (TC) and measures the 
change in temperature between a sample and the 
refofence as a function of temperaturG and/or time (DTA). 
The Diamond TG/DTA combines the high flexibility 
of Ihe differential analysis feature (DTA, DSC] with 
the proven capabilities of die thermogravimetric ('I'G) 
measurement lechnology lo provide highly reliahlfl 
characterization information. 



Dynamic iVIechanical Analysis (DivtA) 

DMA measures changes in mechanical behavior, 
such as modulus and dampening, as a function of 
temperature, time, frequency, stress Or a Combination 
of these parameters. The Diamond DMA, with its more 
than 20 patents, provides state-of-the-art measuremeni 
to a wide variety of materials and applications. 

Thermomechanicai Analysis <TIVIA) 

TMA determines dimensional changes in materials br a 
function of temperature or time. It is used (o measure 
changes in length, width, thickness and linear expansion 
of materials. The Diamond TMA is an advanced 
thermomechanical analy2er which allows for samples 
to be analyzed using dynamic force, providing basic 
DMA data besides many TMA features, continuing the 
tradition of high sensitivity TMA. 

OneSource^^ Laboratory Sarvioes — 
comprahensive service and support 
for today's results-driven lab 

With over 60 years of exporionco, and as a world leader 
in analytical instrumentation, PerkinElmer is the right 
partner for your application needs. In concert willi 
global distnbulion of insLumenls, turnkey systems, 
and consumables, wo provide factory-trained global 
servico and support PerkinKlmer's OneSource 
Laboratory Services provides you wilh a comprehen.^ivo 
worldwide service offering that allows you to tako rare 
of business and set your sights on what mattors most — 
results. With ovor 1.000 profepfiionals serving more 
than 125 countries worldwide. PerkinElmer is your 
single source for Lhstrument care and repair, validation 
services, software and hardware upgrades, education, 
and more. 
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